Site-directed and deletion mutational analysis of the receptor binding domain of the interleukin-6 receptor targeted fusion toxin DAB389-IL-6.
We have used site-directed and in-frame deletion mutational analysis in order to explore the structural features of the IL-6 portion of the diphtheria toxin-related interleukin-6 (IL-6) fusion toxin DAB389-IL-6 that are essential for receptor-binding and subsequent inhibition of protein synthesis in target cells. Deletion of the first 14 amino acids of the IL-6 component of the fusion toxin did not alter either receptor binding affinity or cytotoxic potency. In contrast, both receptor binding and cytotoxic activity were abolished when the C-terminal 30 amino acids of the fusion toxin were deleted. In addition, we explored the relative role of the disulfide bridges within the IL-6 portion of DAB389-IL-6 in the stabilization of structure required for receptor-binding. The analysis of mutants in which the substitution of either Cys440, Cys446, Cys469 or Cys479 to Ser respectively, demonstrates that only the disulfide bridge between Cys469 and Cys479 is required to maintain a functional receptor binding domain. In addition, the internal in-frame deletion of residues 435-451, which includes Cys440 and Cys446, was found to reduce, but not abolish receptor binding affinity. These results further demonstrate that the disulfide bridge between Cys440 and Cys446 is not essential for receptor-binding. However, the reduced cytotoxic potency of DAB389-IL6(delta 435-451) suggests that the conformation and/or receptor binding sites associated with this region of the fusion toxin is/are important for maintaining the wild type receptor binding affinity and cytotoxic potency.